Introduction: The progressive disability creates a low quality of life for families of children with muscular dystrophy. The families experience family overload, resulting in the alienation of family members and the common occurrence of caregiver burden, and resulting economic burden.
achievement, social relationship and activities, or cause anxiety or depression in affected children. The associated physical and social components of the disease often case language difficulties or intellectual disability [2] DMD patients. The progressive disability creates a low quality of life for both the children and their families and become increasingly dependent on caregivers for assistance with normal daily tasks. Commonly, families with a child who has DMD experience Family overload, resulting in the alienation of family members and the common occurrence of caregiver burden. Moreover, the continuous stress of caring for a child with DMD can lead to parental self-esteem and body image issues, negatively affecting the parent's ability to maintain normal social relationships. Furthermore, the physical stress of caring for DMD children can negatively impact a parent's work performance, decrease his or her sex drive, and result in a loss of self-discipline [3] . Therefore, the resulting conflict within the Families of patients with DMD can significantly affect the quality of life for the individual, as well as his or her family members [3, 4] .
Introduction
Duchenne Muscular Dystrophy (DMD) is an inherited recessive X-linked disorder from a mutation or deficiency in Xp21-dystrophin. The resulting deficiency causes muscle degeneration and eventual death in patients with DMD [1] . It is estimated that one in every 3,600 boys is at risk for developing DMD [2] . Symptoms of DMD include muscle and joint contracture and deformity, as well as loss of muscle mass and physical strength that is a frequent cause of respiratory infections. The resulting decline in muscle mass may affect school child or adolescent are highly influenced by the behavior of his or her parents, thereby impacting his or her attitude towards the illness.
Typically, families with a child who has SMA experience difficulty maintaining a healthy family dynamic. This can result in destructive behavior and increased overall stress within the family. The overall feelings (negative or positive) of the family unit can significantly impact the quality of life for both the child and his or her family. These feelings can negatively impact the actions of Family Health Promotion (FHP). FHP focuses on increasing afflicted families awareness of the importance of overall family health and provides specific information concerning the rehabilitation and medical-care needs related to their child's disability, as well as promotes the importance of both emotional and physical interfamily support. If the parents maintain a positive outlook, the child maintains a sense of security which promotes behaviors of self-efficacy that can significantly influence his or her interpersonal relationships with family, peers, and health care providers.
The FHP reinforces the need for both mental and social support within the family unit. When dealing with a family that has a child with DMD or SMA, FHP should become a major focus [10] . Specifically, an FHP system must assess the specific health risks, nutrition needs, family hardiness, family support, and overall lifestyle of the gamily in question, which derived family health capacity, family health status, health needs, and family health lifestyle pattern variables via assessing family stress, resources, and adaptation [4] . Typically, the family assessment device and the duke health evaluation presnt family health status that have been used to elucidate the features associated with the FHP model [3, 4, [10] [11] [12] . Family hardiness and family support present family health capacity present family resources that have been also used with the FHP model [4] .
Family hardiness is a resilience capacity that relates to the ability of a family to face adversity, and is subjected to continuous adjustment and adaptation [13, 14] . Family support is considered to be the care and support of family members that live together. Family support in the context of caring for family members is evaluated based on how well the members perceive that their needs are being met [13] . The purpose of this study is 1) to identify the differences in health status and FHP system variables, members of families with a child who has DMD to those who have a child with SMA; 2) to explore the predictive Factors inFluence Family general Function.
Methods

Sample
In this study, we included only the families who had a child with DMD or SMA (the diagnosis was confirmed by muscle biopsy and DNA genetic screen), and all members of the family (parents, patients, siblings, or major primary caregivers) who agreed to participate could communicate in mandarin or Taiwanese. A family was excluded if any other member had a serious medical condition, or if any individuals under the age of 20 years refused to participate in the study. In total, 42 families of children with DMD (n = 55) and 44 families of children with SMA (n = 58) were included in the study. The distribution of participants was similar in both studies, and surveys were collected From 83 parents, four siblings, and five caregivers, as well as 21 patients suffering from either DMD or SMA.
Design
Participants completed a questionnaire that measured:
1) The demographics 2) Self-reported health status (Duke Health Profile-17 items) [15] and family general function (Family Assessment DeviceGeneral Function, FAD-GF) which included the 12 items from the Family Assessment Device (FAD) [16] 3) Family health needs, including the personal health risk factors of body structure, Body Mass Index (BMI), and lumbar/ waist ratio; and a nutrition assessment that included: BMI condition, health risk problem, body weight assessment, nutrition condition, and health risk; 4) Family structure analysis consisting of family types, family development stages, family power structure, location, employment, and education; 5) Family health capacities, including family hardiness, were measured by the Family Hardiness Index of 20 items [17, 18] . In addition, family support was measured by the family APGAR by five items [19, 20] .
6) Family health behaviors were measured by a health promoting lifestyle pattern consisting of 40 items [21] .
Measures
Family Health Needs Assessment (FHNS): To assess FHNS, body structure (height/wrist ratio: small-male: > 10.4cm; small Female: > 11 cm; medium male: 9.6 -10.4 cm; medium Female: 10.1-11 cm; large male: < 9.6 cm; and large Female < 10.1 cm), Body Mass Index (BMI), and lumbar/waist ratio were measured. A nutritional assessment was also performed, which included: BMI condition (starvation: < 18.5; malnutrition: < 19; healthy body weight: = 19 -25; overweight: = 26 -27; health risk crisis increased: = 28 -30; and illness/obesity: > 30), health risk level (increase: waist circumference: > = 35 inch for Females and > = 40 inch for males; or decreased: < 35 inch for females and < 40 inch For males), body weight assessment (compare to ideal body weight: obesity: > 20%; overweight: > 10-20%; normal: < or > 10%; underweight: <10-20%; and emaciated: < 20%), nutrition condition (body weight/ideal body weight ratio: severe malnutrition: < 70%; moderate malnutrition: = 70-79%; mild malnutrition: = 80-89%; normal: = 90-109%; overweight: = 110-120%; and obese: > 120%), health risk (lumbar/waist ratio: high health risk: males > .95 and Females > .85; moderate health risk: males = .90 -.95 and Female = .80 -.85; and low health risk: males < .90, Females < .80.
Family Structure Analysis:
Family types included nuclear, expended, single, reorganized, cohabitating, and living with others. Family developmental stages included families of children in preschool, school-aged, adolescent, adult, or retired. Family power structure included the power to propose an idea or plan with direct, indirect, silence, or direct and indirect responses. Residence location included rural, suburban/town, and urban residences. Employment included professional, government/ administrator, or technique/labor/none. Monthly income included less than NT$ 30,000, NT$ 30,000-NT$ 50,000 and greater than NT$ 50,000. Education included less than or equal to nine years or over 12 years. Amount of time spent watching TV included zero hours, one to three hours, or over three hours. Family power structure included 1) decision-making by parents or others; 2) problem solving by parents or others; and 3) the power to propose an idea or plan by direct, indirect, silent, or both direct and indirect methods.
Health Promotion Lifestyle Pattern (HPLP):
To measure Family health behaviors used by HPLP, 40 items on a five-point Likert scale were ranked from one (not at all) to five (always) [21] . In all six subscales (nutrition, exercise, health responsibility, stress management, social support, and life appreciation), higher scores indicate a better lifestyle, with a score ranging between 40 and 200 [22] . The internal consistency reliabilities of the HPLP scale and its subscales in this study ranged from .75 to .95, and their item total correlations ranged from .35 to .69.
Family Hardiness Index (FHI) and Family APGAR (FAPGAR):
we observed: 1) the 20 items from the FHI, which contained three subscales to survey commitment, challenge, and control using self-report. This report involved a four-point Likert scale with values of zero (False), one (most False), two (most true) and three (true), with a higher score indicating a greater degree of family hardiness [17, 18] . The internal consistency reliabilities of the FHI scale were adequate (alpha = .82) with its subscales ranging from .50 to .79. With a score ranging of 0 -60, their construct validity ranged from .70 to .86, and their item total correlation ranged From .69 to .80; and 2) the five items from the FAPGAR were used to measure adaptation, partnership, growth, affective, and overall resolve using a threepoint scale, including zero (hardly ever), one (some of the time), and two (almost always), higher scores were indicative of a greater overall satisfaction with perceived level of family support [19, 20] . The internal consistency reliabilities of the FAPGAR scale were adequate (alpha = .90), with a score ranging from 0 to 10. The construct validity and the AVE of the scale were .90 and .65, respectively.
Family Assessment Device -general Function (FAD-GF) and Duke Health Profile (DHP):
To measure the functional status of each family, the 12 items of the FAD-GF were graded using a four-point Likert scale that ranged from one (strongly agree) to four (strongly disagree). A lower score indicated a healthy family [16] . The internal consistency reliability of the FAD-GF scale was adequate (alpha = .89). The construct validity and AVE of the scale were .99 and .92, respectively.
In addition, the 17 items of the DHP were evaluated using a Likert scale (ranging from 0 to 2), consisting of positive functional health (physical, social, mental, perceived health, and self-esteem) and negative functional health (anxiety, depression, combined anxiety-depression, pain, and disability) [15] . Participants chose from one of three options that indicated the extent to which a specific statement described them, for example 0 = ''no = does not describe me at all,'' 1 = ''describes me somewhat,'' and 2 = ''describes me exactly." Others were rated for the extent of the difficulty experienced in an area, in which "2 = none, 1 = some, and 0 = a lot", or rated in terms of frequency during a one week period, in which "0 = none, 1 = sometimes, 2 = a lot, and 0 = 5 to 7 days, 1=1 to 4 days, and 2 = none" [23] . The internal consistency reliabilities of the DHF scale was adequate (alpha = .77) and its subscales ranged from .41 to .66, with a score ranging from 0 to 100 (all item scores were transformed to a raw score from 0, 1, and 2 into 0, 50, and 100, respectively). The construct validity of the scale was acceptable (.83).
Procedure
The procedures performed and informed consent sheets in this study were approved by the Kaohsiung medical university hospital institute review board (KMUH-IRB-20110397). Participants were recruited by the clinical staffs who obtained the initial consent for the participation using a telephone call to the patient's family. Interested families were screened to determine whether every family member over 20 years was willing to participate. After they had agreed to be inducting in the study, a data package was mailed to each family. The package contained general study information, informed consent sheets to be signed and returned, questionnaires, and pre-stamped return envelopes for the completed surveys. Members were contacted if a completed package was not returned within two weeks. Researchers continued to communicate with the patient's family until the package was returned.
Statistical analysis
Data were analyzed using IBM SPSS Version 21. The total sample size consisted of 113 individuals, including 55 in the DMD group and 58 in the SMA group. In addition, 29 participants were fathers, 54 were mothers, 21 were the patients themselves, and nine were siblings (or other caregivers of the patient). The baseline characteristics of the two groups were compared using an independent sample t-test for continuous data, a Pearson chi-square for categorical variables with a moderate effect size (d = .53), and an F-test for variables with a large effect size (d = .40). In addition, a two-tailed significance test with a power of .8 and a level of .05 was also performed [24, 25] . Variables were used to identify potential correlates of the family functionality on the basis of bivariate analyses. Model assumptions and levels of goodness-of-fit were assessed via a graphical check. Table 1 presents the characteristics of the participants and their respective families. Participants were primarily parents of an affected child (74%), Taiwanese (83%), nuclear family (65%), female (58%), in the adolescent family development stage (54%), and had direct power to propose an idea or plan (71%). Approximately three-quarters had completed over 12 years of education and had a monthly income exceeding NT$30,000. There were no significant differences in the variables associated with gender, parental age, patient age, sibling age, marital status, education level, employment status, family income; time spent watching TV, residence location, family structure, decisionmaking, problem-solving, or the power to propose idea or plan between DMD and SMA groups (Table 1) . Primarily parents, females, Taiwanese, nuclear families, and in an adolescent development stage were variables directly related to the power to propose an idea/plan. Young and unmarried women constituted an important part of the labor pool in the study. Family monthly income provides a substantial indication of family economics, in which the majority of women in the study returned home and many elected to remain in the labor Force.
Results
In addition, there are no significant differences in the family nutritional assessment of both groups, including BMI condition (x 2 Similar comparisons were performed using the means obtained for the five-point scales, including their subscales with means for participant's classification (fathers, mothers, patients, siblings, and caregivers) between the DMD and SMA groups. Again, there were no significant differences found between the mean scores, and the p-values of F-value test ranged from .17 ~ 0.8 (Figure 1-3) . According to the above findings, no significant differences were found between the two groups of diseases for all variables. Therefore, the authors combined the data from both groups to predict the related factors for the promotion of healthy lifestyles in families of children with muscular dystrophy. Correlation is significant at the 0.05 level (2-tailed) **. Correlation is significant at the 0.01 level (2-tailed) # Lower score of the FAD-GF presented healthy function for family power structures was to directly provide an idea or suggestion (i.e., the power to propose an idea or plan) associated with five scales (Table 2 ). In addition, the participants' nutritional assessments (e.g., the assessment of the family health needs), including body structure (height/ wrist ratio), BMI, and body weight judgment (actual bodyweight minus ideal bodyweight), and no association with the levels found via the five scales (r = .001 ~ 1.68 and p = .17 ~ .99), with the exception of health risks (lumbar/waist ratio, r = -.24 and p = .02) which correlated with the scores for health promotion life pattern. Table 3 shows the hierarchical linear regression was used to determine the relative contribution of family general Function: 1) In step one, 10 independent variables of participant characteristics were added.
2) In step two, family hardiness and family support were added to step one.
3) In step 3, Duke Health was added. 4) Finally, family health behavior was added to step 3. The final regression statistic for the full model were significant predictors of the power to propose an idea or plan (beta = .16, t = 2.80, p = .01), monthly income (beta = -.11, t = -2.06, p = .04), family hardiness (beta = -.55, t = -9.12, p = .00), and family support (beta = -.33, t = -5.12, p = .00) on family general function (F = 62.42, p = .00, and R = .84). Above four variables together accounted for 69.72% of variance in family general function.
Discussion
In the study, the scale ratings between the two muscular dystrophy groups and five different clusters of family members were analyzed by a t-test or ANOVA. Internal consistency reliabilities and construct validity of these measures were also determined to be acceptable. The total item correlations were found to be adequate. These scales were moderately correlated with one another (r = . 4 
to .7).
Family members differ in their opinions regarding health and illness related to family health behaviors, support, hardiness, general functionality, and overall health. The findings suggest that there are no significant differences in the five-scale scores of family health promotion assessment including the subscales between DMD and SMA families. Similar results were achieved for the five-scale scores, including their subscales among participant classification of fathers, mothers, cases, siblings, and caregivers. All of the 113 participants' eligible family demographic information was analyzed together. However, the statistical data of the study did not present any significant differences in individual characteristics, family characteristics, or family nutrition assessment variables, with the exception of health risks (lumbar/waist ratio) between DMD and SMA groups. Group discussion on the modification of various health behaviors that would alter the lifestyles of the participants (e.g., reducing body weight or health risk by maintaining a normal lumbar/waist ratio or increasing frequency of relaxation exercises to manage stress) can have significant benefits. Specifically, this could provide assistance in the prevention of secondary health-related complications and alter their attitude towards coping with their current family functionality and health status. Furthermore, participants should be encouraged to manage their health based on the results of the health risk and nutritional needs assessment.
The findings from this study are important, as participants demonstrate the different associations of family health behavior with monthly income, education, and the power to propose an idea or plan. In addition, these results of the relationship between a family's overall functionality with respect to the power to propose an idea or plan and monthly income support the findings of others. Other studies have found that economic conditions significantly affect a family's adherence to diet [26] . The present study provides evidence that gender, education, income, time spent watching TV, and the power to propose an idea or plan constitute important characteristics influencing the family health promotion model. However, the major predictors influence on family general function are the power to propose an ides/ plan, family monthly income, family hardiness, and family support that construct accounted for 69.72% of the variance in family general function. The implication of the study present that family health promotion programs will provide to develop family hardiness and family support with stimulating families to develop the power to propose an idea/ plan in low income family.
The results of these relationships will assist nursing professionals with the development of an evaluation framework. This framework should include a minimum dataset and pay particular attention to the needs of rural populations. In addition, poverty has been found to be a common factor of emotional and behaviors in children of parents under financial stress [27, 28] . This remains a problem, as highly trained nursing personnel have relocated from poor areas in developing countries in search of higher financial compensation or have neglected inefficient and inappropriate health systems. However, in the current study, we have only identified that health risks (waist/ lumbar ratio) are correlated with the family health behavior score. Ideally, researchers aim to prevent the development of chronic diseases through advocating family health promotion by identifying health risks (waist/ lumbar ratio). [29] Found that risk perception was correlated with family history of the disease and that an individual's perceived ability to prevent chronic disease was not related to familial risk factors.
Healthcare is deficient in DMD and SMA, families are important sources of interpersonal interaction that can influence commitment, challenge, or control of health-promotion behavior. Family members participate together in promoting healthy behavior, not only in the case of families of children with DMD and SMA, but also for the constructs of the family health promotion model as predictors of family health behavior. Nursing professionals play a fundamental role in supporting the health requirements of families of children with muscular dystrophy by encouragement and promotion of health by assessing health and lifestyle patterns. In addition, these healthcare professionals should intervene and help these families to facilitate positive behaviors. These habits are partly responsible for the unequal health status of different population groups.
Several studies of intervention with the intention of enhancing health promotion behavior on teenagers, provided evidence that self efficacy constitute a major predictor of physical activity [30] . Risk reduction, health maintenance, rehabilitation, and care giving are areas in which families often need information and assistance that will directly influence family support, domestic hardiness, general family health, and overall family functionality. In the future, additional consideration of collaboration with family support and hardiness should extend the capacity of a family to promote healthy behavior within the vulnerable population to be explored.
